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. .  FOR E W 0 R D ’ 

Revi s ions  to this Addt.ndum w l l l  be iasuctf 

da i ly  a t  AMR during t h e  l aunch  period.  Thcsc  

. revisions, rather than this  Addendum, ~ 1 1 1  be thc 

control l ing  editions df E P D  1 3 0  for u s e  during  the 

launch operat ions .  
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I. INTRODUCTION 

Addendum No. 2 to EPD 1'30 (Reference  l ) ,  "Ranger  Block 111 Launch 

Constraints  Document", i s  a dual purpose document that: ( 1 )  up-dates  E P D  130 

and (2) pkescnts  the  detailed launch cons t ra in ts  for  each day of the launch 

period. 

(January  30 to Februa ry  6, 
It i s  to be bsed in conjunction with E P D  130 for the third launch per iod 

1964). 

The Addendum adhe res  to'the s a m e  general  ground rule on which EPD 
130 is based; namely, that  the spacecraft/ launch vehicle sys tem is functioning 

properly and consequently, consideration is  not given to launch cons t ra in ts  

that  r e su l t  f,rom sys tem fai lures .  Thus, only launch cons t ra in ts  resul t ing 

from exceeding the design l imi t s  or man-made  policy l imi t s  on the sys t em 

were  con side red. 

f 

It m u s t  be emphasized that this Addendum does  not necessa r i ly  p r e s e n t  

t h e  f inal  detailed daily launch constraints.  Specifically, the final controll ing 

launch cons t ra in t  plans will be issued a t  A M R  on a daily bas i s  during the launch 

period. 

es t imate  of the launch constraints.  

However, the  Addendum should be considered a s  the c u r r e n t  bes t  

The c r i t x r i a  for hold  wh ich  govern the evaluation of nonstandard ope ra -  

tion of the spacecraf t  and launch vehicle sys t ems  arc published in Reference 2 

arid Rcf t rence  3 for each sys tem,  respectively.  

Acidcndiim consti tute a handbook for  establishing a go o r  no-go launch decis ion 

during thc countdown. 1 

These documents and this 



11, UPD.A.TED LAUNCI! CONSTRAINTS 

It i s  the intent i n  this Section to update the launch cons t ra in ts  presentcd  

in  P a r t  II 'and Appendix D of E P D  130. Those cons t ra in ts  wliich a r c  not 

rev ised  in  th i s  Addendum a r e  to be assumed vaIid as stated in  EPD 1 3 0 .  
c 

A. Range Saietyl 

1. P e r !?I i s si bl e L a  1 in c h A 7, in1 u t 11 CCJ r r ido r 

AblR has reviewed the Ranger Block 111 Launcli Azimiith Sec tor  Waiver,  

Request. 

permiss ion  to launch within the azimitth c o r r i d o r  between 90 and 114 degrees .  

2. Agena'  Coniinand Des t ruc t  

Ks a r e s u l t  of this  review the Ranger P r o j e c t  has bccn granted 

An indcpendent comrnanrl dcs t ruc t  syste i i i  c.ill be carr1c.d aboard t h e  

Agena vehicle. 

B. Launch Vchiclc 

1. Agena R e s t a r t  T i m e r  

The Agt'na r e s t a r t  t i m e r  enables  the launch v c h ~ c l e  syctem to ~ C C O I ~ I -  

niodate t h e  required variation 111 parking -orbi t  co,ist t ime neccbssary to suppprt  

t h e  Ranger luna r  n i i s s ion  protilc.3. 

vai$ht ion is  the Ageila patch pluq whict: pcr in i t s  2 parking -orbi t  c o a > t  t ime 

var ia t ion  of 510 seconds. rhis l imitation, coinbintd w i t h  t he  hardv+are  

r e s t r i c t ion  l imit ing the einploynicnt of four (4) p l t ~ g s  to each 1aunc.h per iod,  

es tabl ished the bas i s  for  the t in ie r  constraint  on launch window, d e s i g n .  

window design is suinmarizcd in Figure 1. 

2. Agena, Horizon Sensor  

' 

The ac tua l  compoiicnt t h - ~ t  provides  this  

The 

a. Sun -in -the -Fi eld -of -View 

The Agena horizon bcnsors  do not function proper ly  when the 

Sun is in the f ie ld  of view of t h e  sensor. 

dev ice  has  been incorporated to inhibit the horizon s e n s o r  when thc 

Sun i s  in  the f ie ld  of view. 

sys tem indicate  that  it pe r fo rms  sat isfactor i ly .  

enabled a f te r  Agena t i r s t -bu rn  cutoff and would not solve a Sun prob-  

lem during Agena f i r s t  burn. However, the Sun- in- the- f ie ld-o i -v iew 

Iiowever,  a Sun-sen&ng 

T e s t s  that  have been conducted on th i s  

Thls device is 
. 

problem does  not ex i s t  during the f i r s t  burn for the F e b r u a r y  launch  

period. 

- 2 -  
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b. Cold Clouds 

The horizon scnsors  respond improper ly  to cloud masses  

within their  field of view, 

this potential problem can be evaluated p r i o r  to launch. 

cons t ra in t  result ing from th i s  problem is  not predictable this  f a r  in  

advance of the launch. 

LMSC has developed p rocedures  whereby 

A launch 

3. Weather  Conditions 

Adver se  weather  conditions can  r e su l t  in a launch hold. These  condi- 

tions are 'discussed briefly below. 

a. Winds 

Excess ive  surface winds and/or  excessive wind shea r  can 

r e s u l t  i n  a launch hold. T h c s c  conditions a r c  documented in  Reference 

3. 

b. Clouds and Precipi ta t ion 

Excessive clouds in the line-of-sight pat11 f rom the Cape to - 
the Atlas can  cause  excessive attenuation oi the G E  guidance signal. 

Excess ive  r a in  has  the same effect. T h e r e  is a l so  maximum to l e r -  

able- precipitation a t  the launch s i te ,  a s  well a s  minimum ceil ings.  

These considerat ions arc a l s o  discussed in detail  in Reference 3. 

4. LOX 'Topping 

Studies per formed by the Fields P ro jec t  Branch of Goddard has  

established that the maximum acceptable LOX toppinq tirnc i s  th ree  ( 3 )  hours.  

Since this t ime limitation is in excess of any possible  launch window duration 

f o r  the E'cdbruary launch period, it does not impose  any launch constraints .  

T h e r e  esist, nowevcr ,  othtar potential launch cons t ra in ts  associated 

with the launch vehicle which have not, to date,  been defined. For example,  

the c r i t i ca l  Atlas cold-soak t ime has not been established, but it is expected' to 

be l e s s  than three  (3)  hours. 

C. A I R  and JPL Launch Operations Constraints  

No cons t ra in ts  to the launch a r e  expected in this  a rea .  

D. J P L  Flight Operat ions Facil i ty Launch Constraints  

No constraints to the launch are expected in. this area.  

. .  



.This discussioi: is a brief review of the ma jo r  def ic iencies  in coverage. 

r h e  detdi!ecl d i scuss ion?  a r c  contained in P a r t  111. 

1. A M R  Uprange Support  

Tiic uprange t racking ,tnd teleinetry coverage  will sat is ty  the Class I 
r equ i r emen t s  placed on the r,m;c. 

existed p r imar i ly  bccailse of IOV. -elevation angle coverage  from Antigua for  

launch az imuths  bet\vt.cn 30 and ? 3  degrees  has  been eliminated. 

becan accokplisiieci by tnc. com1nitted application of thc Bermuda r a d a r  f u r  

Ranqer 6. 

F igure  2. 

T h e  previous t racking problem that 

This  h a s  

Tlic avai lable  uprange coverage capabi l i t ies  a r e  prescnteu i n  

2: A M  R Do w 11 r an g c’ SI I p po r t 

r?,CIR >lipport of tiic Ciass I tracking req l t i r rmcnt  i o r  GU seconds oi 

post-second burn t racking p r io r  to hgena  r c t r o  niancuvcr i s  complete  i o r  all 

d a y s  on all i l ight aziniiiths. 

A M K  support  of the  Class  I requi rements  for  covcrdgc of Agena 

t c l c m t t r y  durinl: sccond hiirn and during Agcxna-spacccrdft separa t ion  i s  a1 YO 

l-irtually complete  on all d a y s .  

mittcc! during the ignition phasc  fo r  launcll aziriiuth.-, bctLvecn 98 and 102 

dc.q r e c  s. 

I-lowcver, coveragc o n  January  30 i s  not corn- 

.\MR support  oi  thc Clas3 I rc:qitircxnic:nt l o r  covcragc ot the  spacecraft 

a t  L-band froin Aiena - spacec ra f t  separat ion minus 10 seconds to Agena- 

sphct’craft  scparat ion pius t\vo ( 2 )  minutes  i s  l imited.  Coverage cannot be 

comrnittcci i o r  any flight azirniit3 the l a s t  day of the launch per iod.  On-the 

other sis (6) days the w i n d o \ v s  a r e  about one ( 1 )  to 1 1/2-hours in‘durat ion,  

instcad of the 2 - 3  hour s  other \ \ - isc  available. 

The riiajor r e a s o n s  for  this deficiency a r e  the s lant  range  power 

l i m i t a t i o n  of the Yankee and Twin Falls Victory Ships.  

l i rni t td  during the parkifig orbi t .  

The Yankee i s  power 

The Twin F a l l s  Victory becomes power 

l imited r a the r  than horizon l imited shortly a f te r  injection when the spacec ra f t  

i s  r i s ing  in altitude. 

begins with‘in two ( 2 )  minutes  a i t e r  separat ion throughout m o s t  of the  launch 

windows. 

Continuous coverage a t  L-Band by the range and/or  DSIF 

Also,  coverage  a t  L-band p r i o r  to separa t ion  ex i s t s  i n  m a n y  cases .  

- 4 -  



In fact ,  for some uprange injections, complete coverage  by AMR is provided 

f rom launch to continuous DSIF view. 

3.  DSIF Support  

a. 

b. 

Q 

Tracking Coverage 

The Clas s  I (mandLtory) requi rement  for  a maneuvcr  capabi i -  

iv over  Goldstone can  11c rnct on all days.  1 T h i s  requi rement  a l so  

can bc m e t  on all days with Johannesburg or  M T S  data  alone. 

few cases, Woonlera data a r e  suff ic icnt ,  and i n  some addlrional c a s e s ,  

Wooinera and Goldstone data are adequate. 

T h e  Class  II (desirable)  requi rement  fo r  a maneuver  capabillty 

In  a 

over  Johannesburg a l s o  can he satisfied on all days. 

requi rement  can be m e t  using only Johannesburg or MTS data. 

in  a few c a s e s ,  Woornera data a r e  sufflclent. 

Te lemet ry  Support  

In fact ,  this 

Again, 

The DSIF m i i s t  provide continuous te lemet ry  coverage ea r ly  in 

the flight, beginning two (2)  minutes  a f te r  the tiinc continuous DSIF 

view begins. 

Johannesburg/MTS, and Goidstonc a r e  needed di i r ing some port ions 

of the launch windows. 

M T S  and Coldstone can completely provide thc coverage. 

Part IV f o r  the procedure  f o r  an  ana lys i s  of a typlcal launch day. 

In o r d e r  to co.mply with this reqli irement,  Woonlera, 

During other  times, ho\ \  e v e r ,  Johannesburg/  

Refer  to P a r t  III for a detailed discussion o n  a daily bas i s  and 

6 ' S e e  Reference  1 ,  Tablc B-1 ,  P a r t  I. 
- 5 -  



XI. LAUNCI-I WXiiDOW DESIGNS 

analysis  of tiic Intiiic-h cilnstraints pcrtin'c*nt to ti-tc: E-(.ilruary ladnc), 

pe r iod  has  definit ized the i a l l n i i l  window designs prt:sentttd in F igure  1 on a 

daily basis. 

thc available launch window duratirjn in t.r,inutes. 

to be eliminated, frvln ti;e launch window and the constraint  that was responsible  

for t h e i r  elimination a r c  indicated. 

Figure> 1 s h o ~ ~ s  the. pc:rinissiblc.  Launch aziniiiths and additicinally, 

Thc aziriiiith s e c t o r s  that had 

These launch wiildow d e s i g n s  a r c  based upon thc coverage provided by 

- b y  changes.  in thc ship lora t ions  must  . the sh ips  Jocated as !isted i n  Tabic 1. 

be prope r ly  t rans la tcd  into changes i n  coverage and, hcncc., changt-s in tilt: launch 

window design. 

coverage  in Referencc? 4. 
The coverage support by AMR was based on t h e  c-ornmittcd 

Should the l a ~ l n c h  window design be siibsequetitiy I - C V ~ S C J ~ ,  a plot of 

launch azimuth v e r s u s  ! a i i i : C h  v<iiidcw duration is prchseiitcd :I; F igu re  3 which 

p e r m i t s  a rapid es t ima te  of the new launch window duratictn a s  a r e s u l t  oi the 

revision. 

The station v iew per iods ,  the  Glass  I t racking and telcinet rv reqni re -  

fiients, a n d  the available cove r a g < .  capabili t ies a r e  visually dt:picttrd f d r  each 

launch. day in F i g u r e s  4 through 1 7 .  These i l lustrat ions havc Lecn a r r a n g e d  in 

p a i r s  facing e a c h  o thcr  for  a give11 launch day a s  a coiivcAniibnt c r o s s  -rt*ierencc:. 

The i l lustrat ion of the Class  I t racking and te lemet ry  coverage  requi re -  

men t s  and available capabilities to sat isfy these  requi rements  a r e  pro\.idcd by 

Ea r th - t r ack  m a p s  and overlays presented in F igu res  5, 7 ,  9 ,  11 ,  13,  15, and 

17. 

a n d  114 degrc'es as determined by rang: safety.  

p 'atterns on the niap i tself ,  it was assiinied that a l l  the land s ta t ions and the ships  

The pe rmis s ib l e  launch cor r idor  is iorn ied  by the launch az imuths  of 90 

In construct ing the coverage 

havc view per iods  beginning and ending a t  ze ro  ( 0 )  dt.grt" elevation. In prac t ice ,  

however, many of the view per iods  would be l imited to elevation angles  above 

2 to 3 degrees  as a resu l t  of lock-up t ime considerat ions,  a tmospher ic  r e i r a c -  

tion, range (power)  l imitations,  e tc .  The over lays  for each map  show the 

approximate te lemet ry  coverage capability oi those s ta t ions that a r e  l imited in 

their  coverage by s lant  range power l imitations.  These coverage est i inatcs  a r e ,  

on-vehicle 

s lant  

S 

oi cbur se ,  approximate and change significantly as the te!t*metry s ta t  

gcom'etry changes.  For example.  the antenna pa t te rn  nulls cause  the 

range power l imitation to vary. However. these  f ac to r s  w e r e  p rope r  

- 6 -  



ref lected in the revicw of the launch window (F igu re  1)  through the utiliLation 

of only commit ted MAR and DSIF covcragc pa t te rns .  

coverage  available,  the C l a s s  I tracking and t e l eme t ry  coverage requirelnents  

i o r  both the launch vehicle and the spacecraf t  are displayed in these  i l lus t ra -  

tions. ' 

In addition to showing the 

The stat ion ;view periods as a function of time f rom launch and launch 

azimuth p resen ted  in F igu res  4. o .  8, 10, 12. 14, and 16 indicatc the available 

coverage  kn a t ime bas is  for all stations and fo r  all  possible  launch aLitnuths. 

The important  events  such ds see-ond burn,  si*parat;on, v t c .  , ar t .  inc-1tidt.d. 

Elevation angle constraint  of /.cro (0) deg rees  wcls again applicafl i n  tlic. c rea t ion  

of these  i l lustrat ions so that when they a r e  u s e d  i n  conjtir1LLion with the Ea r th  

t r acks ,  a consis tent  p ic ture  i s  presented o t  the covc'rase r c q t i i r c n i c n t s  and 

capabi l i t ies  both as a ftinctloii 01 position and tinic. 

Table U, p r e p a r e d  io r  a launch attcnipt o n  Jdnuary  30, 1064, shours thc. 

pe rcen t  coverage iurii ishcd by e a c h  station iii support  o t  thc C las s  I covcragc 

requi rements .  

bas i s  during the launch per iod.  

commit ted coveragc 111 Reierenc-t. 4. 

to rapidly find the s ta t ions that a r c  proLrid1ng the ncc-essary covt'rage of key 

events  and the existing covcragc redundancy. 

the instances when the coverage is less  than 100% the  le t tvrs  " b "  o r  " c , "  follow 

the percentage.  

.beginning (13) o r  the end ( e )  of thc event. Since in  some c a s e s  it i s  possible  to 

have no single station providing 100% of the requi red  coverage of an event a t  a 

given azimuth,  the (b) and ( e )  indicate Lvhether or  not the combined station 

coverage of the key event i s  cumptete. 

S imi l a r  tables  will be p r e p a r e d  for all launch days o n  a daily 

These coverage esti1natc.s were  based on AblR 
Tablth I1 15 u s t b f t i l  in t l .d t  i t  a l l o w s  the uber  

It will be n0tc.d t h a t  in so:ne o f  

Thcsc  l e t t e r s  indicate whether the coverage occi i rs  a t  tl:c 

, Table LI a l so  provides  information on which s ta t ions a r e  mandatory f o r  

It is easy  to sec that whether o r  not a station is providing mandatory launch. 

coverage  is dependent both on launch day and on the par t icu lar  t ra jec tory  

(launch plan) in question. 

. 

It is not possible  i n  this Addendum to analyLe in safficient detail  which 

s ta t ions a re  mandatory on a day-by-day, launchplan-by-launch-plan bas is ,  

Rather ,  this  detailed analysis  will be presen ted  in the revis ions to  this  Adden- 

dum tha t  will be i s sued  daily during the  launch per iod.  

- 7 -  



Dclineate'd il l  this aectioii i s  thc procedure  f0.r uti l ization oi thc tab;c:s 

and  i i lus t ra t ions .  

io r ill t i  s t r a t  in g the p r C) c t' d i 1 r c . 

J ; ln i ln?-y  30 was  sclcctc-d a s  the  sample  day for  ana'lysis and 

By rcricrring to  TaLlc I. it can be seen that  two ships  arc availabltt on 

January 3 0 .  

lat i tude 4" 16" and loiigitudc. 27.20'W. 

a t  a iatiturlc of 8 ' 3 0 ' s  ai:d a longitude of j " 3 0 ' E .  

Ont is t h e  Twin  Fa l l s  Victory (T.FV) scheduled to bc located at 

The o'thcr is the. Yankee to be located 

The TFV prq\-idc*s !aunc-h vehicle t racking aiid 1a:inc-h vehicle and space-  

c r a f t  (L -band)  te lvnictrv.  'I'hc. Y a n k e e  providvs l aunch  \ ~ ~ ~ h i c l ~  arid spacecraf t  

(L -band)  tc lvnictry oni);. 

~ These  ships along with t h c i r  p ro jec ted  coverag<. capability a r e  s h o w n  on 

the Ear th- t rack  map  (F igur i .  5) at thc.locations specif ied for  the day oi January  

30. 

ship s ta t ions in  this  i l l u s t r a t io~ i  \vi11 indicate the iota1 ( 'overase  available.  

a rc*sult of -4gena t imer  cons t ra in ts  d p s c r i b e d  i n  Part 11, app ~-~ ' s in -~a te ly  the 

f i r s t  o::e-half (1/L) d e g r e c  of thc launch c o r r i d o r  is eiimifiatcd.  

requii-eriients :or t racking and tt-lemc,try a r e  indicated l>y the shaded areas and 

defined h y  thc key in the  upper  right-hand c d r n c r .  Rr.i tcbrating the ground rule  

stht\.ci i n  P a r ?  LI (namely.  that  thc ccivcragc cu rvcs  a r c  for zc ro  ( 0 )  degree 

c!e\,ation ang.lc.s, a lso appearin,c a s  Note 1. on e a c h  Ea r th - t r ack  illrlstration), 

it can be s e e n  that even with this thcvrct ical  l imi t ,  Class  I spacecraf t  t e l eme t ry  

coverage  (L-band)  i s  lacking n e a r  a iaanch azimuth of 102 degrees .  

not useful in  this  c a s e  becalisc of i ts  ve ry  l imi ted  L-band range capabi l i t ies ,  

a n  d X s c c 1; s ion and  3 o hann e s bu r g c a nno t , by the r n  s e 1 v e s , s a t  i s iy the s e r e  q u i r e  - 

-411 csaminat ion of the co\.c.rage provided by the c oni1,ii:ation o f  land and 

A s  

The C l a s s  I 

Yankee is 

men t s .  When the p rac t i ca l  l imitations a r e  imposed upon t h e  coverage  capabili-  

t i e s  ( tha t  1s. coverage  shown on the over lays) ,  the coverage  is correspondingly 

d e c r e a s e d . .  As a r e su l t ,  a relat:vely l a rge  port ion of the launch window 

beconies unacceptable.  

a r e  s o  presen ted  in F igure  1. 
obtained irorn F igu re  3 by enter ing with the appropr ia te  launch azimuths.  

i ro in  F igu re  1. it c an  be seen  that the acceptable  launch window is divided into 

two p a r t s .  

deg rees  provides a launch duration of 51 minutes .  

avai lable  in the second acceptable portion from 107 to 114 degrees .  

AMR defined these port ions by launch azimuth and they 

The acceptable launch window duration was 

Thus 

The f i r s t  p a r t  extending from a . launch  azimuth of 90. 5 to 96. 5 

In addition, 45 minutes  is 

- 8 1  , 



Thc approsin-rate cove rage in te rva ls  of the t racking and t e l eme t ry  

P a r t  III includes a description of the percent  coverage p resen ted  in 

stations Lased 0x1 Lime from i i i toi i  arc  suppiled froin F i g u r e  4.  

Table II. 
to m e e t  the C las s  I t racking and te lemet ry  requi rements  along constant  azimuth 

l ines  on the Earth- t rack map (Figure  5). In o r d e r  to p re sen t  the si tuation mos t  

realistically, the AMR cove rage capability used  to cons t ruc t  Table 1I was 

based  011 AMR coverage cotnxnitnlcnts in Reference 4. 

t racking and t e l eme t ry  station c o \ e r s  the C l a s s  1 requirerncnts  i s  obtained by 

reading ac'ross Table 1I fo r  any par t icu lar  launch azimuth. 

This  tabulation was coiistructed by exanlming the coverage  available 

The extent to wllich each  

Table I1 shows that the pe rmis s ib l e  launch plans fo r  J a n u a r y  30 are  num- 

Again, i t  is pointed out that this analysis  i s  mciudcd in  this  Addendum 

b e r s  30A through 30F and 3 0 0  through 30R. 

for information only. 

basis during the launch per iod.  

The controlling launch plans will be i ssued  on a daily 

. . 

. 
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c LAUNCH DAY 
. I  ! JAN30  JAN 31 I FEE1 I F E B 2  F E B 3  FEE 4 FEB 5-6 

l=j MINIMUM COAST TIME CONSTRAINT 

b m  INADEWATE COVERAGE OF SEPARATION (&ENA LINK) 
W Z G  INADEQUATE COVERAGE OF AGENA SECOND BURN (IGNITION 

EEZE3 LAUNCH WINDOW DURATION, min 

,AG€ffA RESTART TIMER CONSTRAINTS 

INADEQUATE COVERAGE OF SEPARATION (L-BAND) 

c 

4 NOTES. 

I. COVERAGE ESTIMATES ARE BASED AMR COMMITMENTS IN REFERENCE 4 
2. SHIP LOCATIONS ARE LISTED IN TABLE I 
3. COVERAGE OF POST- INJECTION TRACKING IS ADEQUATE 
4. COVERAGE OF AGENA SECOND BURN (BURNOUT) IS ADEOUATE 
5. THIS CHART DOES NOT CONSIDER POSSIBLE CONSTRAINTS TO THE 

LAUNCH WINDOWS DUE TO MAXIMUM ATLAS LOX TOPPING TIME, 
MAXIMUM ATLAS COLD SOAK TIME, ETC. THESE CONSTRAINTS ARE 
DISCUSSED IN PART II 

6. THERE ARE NO CONSTRAINTS DUE f0  INADEQUATE DSIF TRACKING 

F i g .  1: Ranger launch window d e s i g n s  for February  launch per iod 
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